■ . • i 

This Page Is Inserted by IFW Operations ^ 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACKORVERYBLACKAr^D White DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



WORLD INTH-LECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) Inlemational Patent Classification ^ : 
A61F 13/00, 13/02 



Al 



(11) International Publication Nunit>er: 
(43) International Publication Date: 



WO 97/11658 

3 April 1997 (03.04.97) 



(21) International Application Number: PCT/GB96/0234I 

(22) International Filing Date: 24 September 1996 (24.09.96) 



(30) Priority Data: 
9519574.9 



26 September 1 995 (26.09.95) GB 



(71) Applicant (for all designated States except US): 
& NEPHEW PLC [GB/GBJ; 2 Temple Place. 
Embankment. London WC:2R 3BP (GB). 



SMITH 
Victoria 



(72) Inventors; and 

(75) Inventors/AppUcants (for US only): WARD. William. John 
[GB/GB]; 31 Malborough Avenue, Hull HU5 3JP (GB). 
HULME, Roderick, John [GB/GB]; 14 Chester Avenue. 
Beveriey HUI7 8UQ (GB). 

(74) Agent: SMITH & NEPHEW GROUP RESEARCH CENTRE; 
Corporate Patents & Trade Marks Dept.. York Science Park. 
Heslington. Yoric YOl 5DF (GB). 



(81) Designated States: AL. AM. AT. AU. AZ, BB. BG. BR. BY. 
CA. CH. CN. CZ, DE. DK. EE. ES, FI. GB. GE. HU. IL. 
IS. JP. KE. KG, KP, KR. KZ. LK. LR. LS. LT. LU. LV. 
MD. MG. MK, MN, MW. MX, NO. NZ. PL, PT. RO, RU. 
SO. SE, SG. SI, SK. TJ, TM. TR. TT, UA. UG. US. UZ. 
VN. ARIPO patent (KE. LS, MW, SO. SZ, UG). Eurasian 
patent (AM, AZ. BY, KG. KZ, MD. RU, TJ, TM), European 
patent (AT. BE. CH, DE. DK, ES. Fl, FR. GB. GR. IE. IT. 
LU, MC, NL. PT, SE). OAPI patent (BF. BJ. CF, CG, CI. 
CM. GA. GN. ML. MR. NE. SN. TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims dnd to be republished in the event of the receipt of 
amendments. 



(54) TlUe: CONFORMABLE ABSORBENT DRESSING 




(57) Abstract 

A wound dressing (10) for irregularly shaped exuding wounds comprises a bag or pouch of which a part (1 1) of the surface is 
impermeable to water and a different part (12) is permeable to water, the bag being loosely filled widi pieces of absorbent material (13) 
and optionally having an adhesive flange (18, 19). 



>: <WO 971165aA1J_> 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Amenift 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


BB 


Barbados 


GR 


Greece 


NL 


Netherlaixb 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


N2 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


FT 


Pdrtngal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BV 


Belarus 


KG 


Kyiigyatan 


RU 


Russian Fedeivlion 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SG 


Siogapoie 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cfiic d'lvoiie 


U 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LR 


Liberia 


S2 


Swaziland 


CS 


Czechosk>vakia 


LT 


Lithuania 


TD 


Chad 


CZ 


Czech Republic 


LU 


Luxembourg 


TG 


Togo 


DB 


Gcrniany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


UG 


Uganda 


Fl 


Finland 


ML 


Mali 


US 


United States of Anserica 


FR 


France 


MN 


Mongolia 


UZ 


Uzbekistan 


GA 


Gabon 


MR 


Maurkania 


VN 


Viet Nam 



BNSOOCID: <WO_97116SeA1_L> 



wo 97/1 1658 PCT/GB96/02341 

CONFORMABLE ABSORBENT DRESSING 

The present invention relates to wound dressings, in particular 
dressings for irregularly shaped wounds. 

5 

Certain wounds present particular difficulties in choosing and 
applying a dressing because of their awkward shape. One example 
of such a wound is a fungating carcinoma which is usually 
irregularly shaped and often protrudes from or extends into the skin. 

10 These wounds are usually unsightly and often exude heavily, the 
exudate typically having a characteristically unpleasant odour. In 
order to prevent leakage of exudate a dressing should be well 
adhered to surrounding skin but it can be difficult to achieve 
satisfactory adhesion around such a wound using conventional fiat 

1 5 dressings. It is common for healthcare workers to spend a great 

deal of time dressing these wounds because they are distressing for 
the patient but the high rate of exudate evolved may necessitate 
frequent dressing changes. Dressings which can absorb a large 
volume of exudate tend to be relatively difficult to shape to conform 

20 to extremely irregular protruding wounds without allowing exudate to 
leak. 

A wound dressing which comprises individual pieces of 
absorbent material contained within a porous bag is described in 
25 EP -A-0 171268. That dressing is, however, designed for use in 
deep cavity wounds and may be unsuitable for the irregularly 
shaped wounds described above. 

There is therefore a need for a dressing which can conform to 
30 irregular or lumpy wounds and which can absorb large quantities of 
exudate, whilst being relatively easy to apply. It is an object of the 
present invention to provide a dressing which solves some at least 
of the problems described above. 

35 According to the invention, a wound dressing comprises a 

plurality of discrete pieces of absorbent material loosely enclosed 
within a conformable bag or pouch such that said pieces may move 
freely within said bag, said bag being permeable to water over a 
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part of its surface and impermeable to water over a different part of 
its surface. 

The absorbent material may comprise natural or synthetic 
5 absorbents such as pulped paper based materials, woven or non- 
woven fibrous absorbents, gels, hydrocollolds or super-absorbents 
such as alginates, cereal husk derivatives, cellulose derivatives, 
naturally occurring or derived gums etc. One preferred absorbent is 
a foam material, especially a hydrophilic foam material. 

A preferred absorbent is a resilient, open cell foam. Suitable 
open cell hydrophilic foams will have a cell size of SOum to 700nm 
and preferably a cell size of 50nm to 500^m. Such hydrophilic open 
cell foams will have 20% to 70% and preferably 30% to 60% of the 
total membrane area of the cells as membrane openings. Such 
open cell foams permit transport of fluid secreted from the wound 
and of any cellular debris into and within the foam as well as 
between individual pieces of the foam. 

Suitable foams include polyurethane. carboxylated butadiene- 
styrene rubber, polyacrylate, polyvinylic or cellulosic foams. 
Polyvlnylic foams include polyvinyl acetal foams formed by the 
reaction of polyvinyl alcohol and an aldehyde, usually formaldehyde 
or acetaldehyde. Such foams are generally hard until wetted by 
water. It is envisaged that such foams may be used dry or may be 
wetted and squeezed 'dry* whereupon they retain sufficient moisture 
to remain soft and flexible. Suitable foams may be prepared firom 
hydrophilic materials per se or may be treated to render them 
hydrophilic. for example with surfactants. It is preferred however to 
use foams which are made of a polymer which is itself hydrophilic. 
Such foams have been found to be less likely to cause the wound 
exudate to coagulate rapidly. It is also within the scope of the 
invention that two or more absorbents may be used or a 
combination of a foam with an absorption enhancing material such 
as, for example, a cellulose material in a form which is capable of 
being retained within the bag. 



ft 
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Favoured hydrophllic polymer foams are hydrophilic 
polyurethane foams. One favoured foam is made of cross-linked 
hydrophilic polyurethane. Particularly favoured foams can be made 
by reacting a hydrophilic isocyanate-terminated polyether 
5 prepolymer with water. Preferred hydrophilic polyurethane foams of 
this type include those known as Hypol (trade mark) foams. Hypol 
foams can be made from Hypol hydrophilic prepolymers marketed 
by W.R. Grace and Co. 



10 A second favoured foam may be formed by foaming, for 

example by blowing or reticulating, a hydrophilic polyurethane 
described in United Kingdom Application No. 2093190. Suitable 
polyurethanes include the linear polyether polyurethanes described 
therein and which are incorporated herein by cross-reference. For 

1 5 use in the dressings of the present invention the hydrophilic 

polyurethanes are foamed using a conventional blowing agent or 
are reticulated by conventional means. 

One way of forming the foam will be to cast a foamable 
20 composition onto a support to which it is not adherent and after 
curing the foam is recovered in the form of a sheet having a 
thickness of from 1 to 15mm, more suitably 2 to 10mm, preferably 3 
to 5mm. The sheet of foam may then be cut into pieces which have 
a size of 0.5 x 0.5mm to 15 x 15mm, and more suitably about 1 x 
25 1 mm to 1 0 x 10mm, preferably 3 x 3 to 7 x 7mm and most preferably 
3 X 3 to 5 x 5mm. 



The pieces used need not necessarily be uniformly shaped. 
Irregular shaped pieces would result from chopping the foam in, for 
30 example, a kitchen blender or a fixed blade comminutor. Pieces 
which have uniform shape such as parallelepiped or cuboid may be 
formed by cutting the cast foam sheet using scissors, a sharp knife 
or other sharp bladed mechanical device. It is preferred that the 
pieces are approximately cut>oid in shape. 

35 

Aitematively the conformable hydrophilic polyurethane foam 
can be made by mixing together an isocyanate terminated polyether 
having functionality of more than two with a surfactant and water 
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and casting the mixture onto a surface which is non-adherent to the 
foam. Preferred isocyanate terminated polyethers include Hypols 
FHP 2000, 20001, 3000. 3001. 2002 and 2000HD marketed by 
W.R. Grace & Co. Hypols are described in a booklet published by 
5 W.R. Grace & Co. "Hypol: foamable hydrophilic polymers - 

laboratory procedures and foam formulation". Their preparation and 
use are disclosed in British Patent Specifications No. 1,429,71.1 and 
1.507.232. 



1 0 The material used to form the porous bag employed in the 

present invention is suitably an elastic, flexible material which has a 
soft feel when in contact with the skin. It is liquid permeable over a 
part of its surface. By liquid permeable it is meant that the material 
has been adapted to allow the passage of liquids such as blood, 

15 water, and wound exudate. Liquid permeability may be a result of 
the structure of the material, e.g. a relatively open, fibrous structure, 
or the material may be rendered permeable by providing it with 
apertures. The material may possess apertures either by virtue of a 
manufacturing process, that is the material is an integral net or 

20 woven fabric for example or by forming the apertures in a film or 
layer of the material by means of conventional methods including 
needling, electric discharge, vacuum perforation, hot jet perforation 
and moulding under heat and pressure on a suitable former or by 
fibrillation of an embossed film. 

25 

Preferably the material has a reduced tendency to adhere to a 
moist wound surface. The material will be chosen to enclose the 
pieces of absorbent and to isolate the wound surface from contact 
with the absort)dnt The bag material is preferably not adhered to 
30 the absorbent. The size of the apertures in the bag material will be 
chosen not only to prevent pieces of absorbent escaping from the 
bag but also to prevent parts of the pieces of absorbent from 
protruding from the dressing and abrading the wourKi surface or 
adhering to it. 

35 

The bag is impermeable to liquid over a part of its surface. 
This part of the bag may be formed from an unperforated polymeric 
film or from an inherently permeable material such as a fabric which 
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I has been treated, e.g. by coating, to render it impermeable. The 

impermeable part of the bag may be formed from a similar basic 
material to that used for the permeable part of the bag (i.e. differing 
only In permeability to water) or it may be formed from a different 
5 type of material. In one form of the invention, the bag will 6& formed 
from two pieces of similar conformable plastics film, one piece being 

V perforated to allow water to pass through the film and into the 

interior of the bag. Altematively the two parts of the bag may be 
formed from different materials. As a further altemative a single 
10 piece of material may be used which is water permeable in one 
region and water-impermeable in a different region. 



Preferably the material used for fomiing the liquid-permeable 
part of the bag will be a perforated polymeric film such as an 

1 5 integral net. for example formed either by the fibrillation of 

embossed films of polymeric material by biaxially stretching the film 
or by casting the material from a solution onto an embossed former. 
Suitably the material is made from hydrophobic polymers including 
high or low density polyethylene, polypropylene, polyurethane, 

20 polystyrene or copolymers or mixtures thereof or styrene*butadiene 
or styrene-isoprene-btock copolymers. Altematively the liquid- 
permeable part of the bag may be formed from a knitted, woven or 
non-woven material which is permeable to wound exudate. 

25 The apertures in the material may be any convenient shape 

but are favourably of a circular shape, suitably the apertures will be 
0.1mm to 4mm in diameter, more suitably 0.5mm to 3mm and 
preferably 1 to 2.5mm in diameter. If the apertures are irregular 
then they will have an area equivalent to that of the circular 

30 apertures described above. 

One favoured form of material for forming the porous part of 
the bag for use in the present invention is an integral net. Aptly 
such nets are formed by the fibrillation of a thermoplastic embossed 
35 polyolefin film comprising low and high density polyethylene, 
polypropylene or copolymers or blends thereof or blends of 
polyolefin with polystyrene. The manufacture of such a net is 
described in for example British Patents Nos. 914489, 1055963. 
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1075487. 1106254, 1110051. 1261515. 1496786, 1531715 and 
1548865, which patents are incorporated herein by cross-reference. 

One preferred form of integral net may be formed by the 
5 process described in British Patent No. 1548865, This net is formed 
from hydrophobic polymers which include high density polyethylene 
and a blend of a high density polyethylene and high impact 
polystyrene. 

1 0 Alternative materials for forming the porous material for use in 

the present invention are integral cast nets such as those formed by 
the process described in our copending United Kingdom Application 
No. 2093702 at page 7 lines 20 to 38 which are incorporated herein 
by cross-reference. 

15 

A preferred material however for forming the porous material 
used in the present invention is in the form of a contoured net. This 
net comprises a film v/hich has a plurality of depressions impressed 
out of the plane of the film. In the permeable part of the bag, each 

20 of the depressions has an aperture at the bottom. The net therefore 
is not flat but has a finite thickness. The thickness is defined as the 
perpendicular distance between the bottom of the depressions and 
the plane of the film. It has been found that these nets are flexible, 
elastic and have a particularly soft feel. The dressings of the 

25 invention are formed with the apertured depressions of the 

permeable part of the bag facing into the interior of the dressing so 
that the pieces of absorbent are maintained at a distance from the 
wound surface but without impeding the absorption capacity of the 
dressing nor adversely affecting the rate at which wound exudate is 

30 taken into the dressing. 

Contoured nets of the above type and methods for their 
manufacture are described in EP-A-0171268. 

35 Suitably the contoured net will have a thickness as 

hereinbefore defined of from 0.5 to 2mm, more suitably 0.75 to 2mm 
and preferably 1.0 to 1 .5mm. Suitably the apertures in the net will 
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have an area equivalent to a circle of diameter 0.5mm to 1 .5mm, 
and preferably 0.75 to 1.0mm. 

Polymeric material which is suitable for preparing contoured 
5 nets as described above include thermoplastic elastomeric polymers 
or polymer blends. A favoured polymeric material is a blend of an 
ethylene-vinyl acetate copolymer and an incompatible polymer such 
as a polyolefin and particularly polystyrene. A particulariy preferred 
polymeric material is a blend of from 40 to 90 parts by weight of 

10 ethylene-vinyl acetate copolymer and 60 to 10 parts by weight of 
polystyrene and more preferably 60 to 90 parts ethylene-vinyl 
acetate copolymer and 40 to 1 0 parts polystyrene. The polymeric 
material preferably includes fillers or whitening materials such as 
titanium dioxide, because it maybe desirable to cover wounds from 

15 sight. 

The film from which the contoured net is formed may suitably 
have a thickness of from 50^m to 120^m and preferably 95 to 
lOOjim. 

20 

In a further aspect of the present invention a bulky non-woven 
fabric, usually called a fleece, may be present between the walls of 
the bag and the pieces of absorbent. The presence of this fleece 
makes the dressing softer, more resilient and more aesthetically 

25 pleasing and may also act to disperse the wound exudate as it 
passes through the apertured film bringing the exudate in contact 
with more absorbent more quickly. The fleece may also provide an 
additional absort^ncy to the dressing and help contain small pieces 
of absorbent material within the bag. Suitable materials for forming 

30 the fleece include polyethylene, polypropylene, polyester, 

polyamide and the like. It may be desirable to employ a mixture of a 
minor proportion of a hydrophilic polymer in forming the fleece. A 
suitable mixture may comprise particulariy rayon and polypropylene 
and an apt mixture is 10% rayon/90% polyethylene. Suitably the 

35 fleece will have an uncompressed thickness of from 0.5mm to 2mm. 

Another suitable material for forming the porous material of the 
bags used In the present invention is a contoured net as described 
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hereinbefore which has been coated on the embossed surface with 
polymer fibres formed by spraying a solution of the polymer whereby 
the solvent evaporates in flight and the fibres so formed are 
collected on the contoured net to form a non-woven fabric v^^ich is 
5 adhered to the contoured net. Observation of the coating using an 
optical microscope shows that some of the fibres bridge across 
apertures, where present, but without deleteriously affecting the 
absorption of the dressing or without affecting the elasticity of the 
contoured net. Suitable polymers for forming a coating in this way 
1 0 are those which are soluble in volatile solvents and include 
polyurethanes and styrene-butadiene block copolymers. 

Another preferred film which may be used to form the bag or 
pouch is a polyurethane film, preferably a hydrophilic polyurethane 

1 5 which has a moisture vapour permeability of greater than 

200g/mV24h. Such a film is impermeable to liquids and so it is 
particularly suitable for the impermeable part of the bag because 
moisture from absorbed exudate inside the bag may be transmitted 
through such a film and so increase the effectiveness of the 

20 dressing in removing exudate from a wound. A similar material may 
be perforated and used to form the liquid-permeable part of the bag. 

The bag or pouch may be formed from a piece of perforated 
film and a piece of non-perforated film, both being of the same size 

25 and shape and superimposed one upon the other. They are then 
adhered to each other around the edges of the films, by welding, 
heat-sealing or by means of an adhesive. The absorbent pieces 
should be placed inside the bag before it is completely sealed 
around its edges. In some forms of the invention, the bag or pouch 

30 may be formed from two pieces of film or other material which are of 
unequal size, the liquid-impervious piece usually being larger so as 
to form an imperforate perimeter to the bag. 

The proportion of the surface of the bag which is formed of 
35 material which is permeable to water is preferably up to 50%. In 
some forms, more than 50% of the bag surface is formed from 
imperforate, liquid-impermeable material. Alternatively the bag 
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could be permeable over a greater part of its surface than the 
impermeable part. 

Preferably at least a discrete region of the bag corresponding 
6 to at least 20% of the surface area of the bag is formed from a 

continuous material which is impervious to liquid water. That region 
may be at least 40% or at least 50% in preferred embodiments of 
the invention. 

10 The total dry volume of absorbent pieces contained within the 

bag should be considerably less than the volume of the bag in order 
to provide space for the pieces to move around the bag when it Is 
shaken. This enables the absorbent pieces to be moved around the 
bag so that the dressing may be shaped to conform to the contours 

15 of the wound. For example, If a protruding tumour is to be dressed, 
the absorbent pieces may be moved to the edges of the bag so as 
to be able to surround the tumour and conform to its shape. The 
dressing is placed on the wound with the liquid-permeable part of 
the bag facing the wound and the impermeable part facing away 

20 from the wound. 



There should be sufficient absorbent material within the bag to 
provide adequate absorbent capacity for wound exudate. However, 
if the bag is relatively full then the dressing will be more difficult to 

25 conform around the wound. For any given selection of bag 

size/shape and absorbent, the degree of fill is therefore selected to 
optimise the conformability of the dressing and the dressing 
absorbency. For a round bag with foam absorbent, a fill of between 
30 and 70% in terms of bulk volume of absorbent compared to the 

30 volume capacity of the bag has been found to t>e suitable. 

The shape of the bag or pouch which contains the absorbent 
pieces is preferably regular and may be circular, square, hexagonal 
etc. The bag may also t>e toroidal or annular. It may be any 
35 practical size commensurate with the purpose which it is intended to 
fulfil i.e. it should be sized so as to be able to cover a majority of the 
wounds for v^^ich it is designed and commercial examples of the 
dressing may be made available in a range of sizes. 
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The dressing may comprise more than one bag containing 
absorbent. For example several such bags may be adhered to an 
adhesive liquid-impemneable backing film. The bags may be placed 
5 in a pattern such as a circle or evenly spaced. This type of 

arrangement may provide a means to contain a certain amount of 
absorbent in contact with a particular part of the wound, 

In a preferred form, the bag has a flange extending outwardly 

10 from the perimeter of the bag. The flange may be formed from an 
extension of the unperforated part of the bag or. where the bag is 
formed from two pieces of material placed together, the edges of the 
material which are welded or adhered together may form a flange. 
Most preferably the flange is adjacent to and continuous with the 

1 5 unperforated part of the bag. In one preferred embodiment, the bag 
is formed from an upper, continuous film and a lower, perforated 
film, each piece of film being circular, and the upper piece being of a 
larger diameter than the lower piece. The two pieces are then 
joined e.g. by heat welding around the perimeter of the perforated 

20 film forming a bag with a perimeter flange formed from the outer part 
of the upper, continuous film. Preferably the flange has an adhesive 
side and a non-adhesive side, the adhesive side being placed so as 
to enable the flange to be stuck to skin surrounding a wound such 
that the permeable part of the bag faces the wound and the 

25 impermeable part of the bag faces outward, away from the wound. 
When the flange does not have an adhesive side, the dressing may 
be secured over and around the wound by means of adhesive tape 
placed over the flange. The flange assists in ensuring that a good 
seal may be formed between the dressing and the skin so that 

30 wound exudate and odour cannot escape from under the dressing. 

in a preferred form an adhesive flange structure is sealed to 
the flange of the bag all around the perimeter so as to extiend 
outwardly from the perimeter of the flange. The adhesive structure 
35 preferably comprises a conformable film which is provided with a 
layer of medically acceptable pressure-sensitive adhesive, which is 
protected by a suitable release paper. The film is preferably 
permeable to moisture vapour to enable sweat to evaporate from the 
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Skin to which the film is adhered, thereby avoiding maceration of the 
skin. The film may be a thin film of the type used in thin-film 
dressings, such as hydrophilic polyurethane for example. Such thin 
films may beneficially have a relatively stiff support layer 
5 releaseably secured to the non-adhesive side of the film to assist 
the user to apply the adhesive film to the skin around the wound 
without creasing the film. 

The wound dressings of the present invention may further 
10 contain physiologically active components which are present in 
therapeutically effective amounts. The wound dressing may 
contain, for example, local anaesthetics, hormonal compounds, 
enzymes, antibacterial agents, antifungal agents, debriding agents 
and less favourably lubricating and barrier chemicals such as 
1 5 silicone compounds. The additional components should be 

compatible with the absorbent material used in the dressing and 
may be incorporated into the absorbent during its manufacture. A 
prefen-ed additional component is an antibacterial agent and is most 
preferably a water soluble antibacterial agent. Suitable antibacterial 
20 agents include chlorhexidine or a salt thereof, a silver salt such as 
sulver sulphadiazine or an acceptable iodine source such as 
povidone-iodine. 

The physiologically active component may be present by 0.2 to 
25 20%. more usually from 0.3 to 1 0% and preferably 0.5 to 5% by 
weight of the dressing, for example 1 %, 2% or 3%. 

It may be advantageous to incorporate an odour absorbing 
material in the dressing. For example, the absorbent pieces may be 

30 formulated to include activated charcoal as an odour-absorbing 

agent. Alternatively a layer of an odour-absorbing material, such as 
a fabric which incorporates activated charcoal, may be placed 
adjacent to the material forming the bag. preferably inside the bag, 
or may form part of the flange or a seal between the flange and the 

35 bag. A perfume may be incorporated into the absorbent or the 
material of the bag either as an alternative to or in addition to an 
odour-absorbing material. 
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In a further aspect of the invention we provide a method of 
making a wound dressing comprising the steps of placing together a 
layer of a water-impermeable material and a layer of a water- 
5 permeable material; sealing said layers together to form a container 
having an opening; placing into said container through said opening 
a plurality of pieces of an absorbent material and then sealing 
together said layers in the region of said opening to close said 
container. 

10 

We also provide a further method of making a wound 
dressing according to the invention comprising the steps of placing 
a plurality of pieces of an absorbent material onto a first layer of one 
of a water impermeable material or a layer of water permeable 
15 material; placing a second layer which comprises the other said two 
materials over said first layer and pieces of absorbent material and 
then sealing together said first and second layers to form a closed 
container containing said absorbent pieces. 

20 The dressing may be manufactured in a number of different 

ways. For example, the bag may be formed from two layers of 
material, e.g. polymer film, one of which is perforated to allow 
wound exudate to pass through. The pieces may be formed into an 
open bag by heat sealing, radk>-frequency welding or adhering them 

25 together around the edge of bag-shape. The bag may optionally be 
tumed inside-out so that any seam material is located inside the 
bag. The bag is then filled with absorbent material pieces and 
sealed, it may then be secured to a film. e.g. an adhesive film v^ich 
extends beyond the edges of the bag. 

30 

Aitematively one piece of adhesive-coated liquid impermeable 
film may be used, to which a perforated or otherwise liquid-pervious 
film may be adhered to form a bag. The absorbent pieces may be 
added before or after the bag is formed. If this method is used, a 
35 part of the adhesive surface of the adhesive-coated film may be 
covered by a non-adhesive material prior to the application of the 
iiquid-permeable layer so that the adhesive surface does not extend 
within the bag to any significant degree. 
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A vacuum-forming technique may be used to form the material 
of the bag into a suitable shape for containing the absorbent pieces 
during manufacture. 

5 

The dressing is preferably sterilised and packed in a bacteria- 
proof package. 

The invention will now be further described, by way of example 
1 0 only, with reference to the accompanying drawings, which are> 

Figure 1, a sectional view through one embodiment of the 
invention; 

1 5 Figure 2, a sectional view through a second form of dressing 

according to the invention; 

Figure 3. a schematic sectional view of the dressing of Fig 2 In 
use upon a wound; 

20 

Figure 4, a schematic view of the dressing on a concave 
shaped wound; 

Figure 5, a sectional view through a further embodiment of the 
25 invention; and 

Figure 6, a sectional view through a further embodiment of the 
invention. 

30 In Fig 1 , a dressing 10 is fornied from a piece of liquid- 

impermeable film 1 1 and a piece of liquid-permeable film 12 joined 
around their edges to form a bag with a perimeter flange. The films 
11,12 comprise a blend of ethy Ivinyl acetate (60 parts) and high 
impact polystyrene (40 parts) which form a conformable elastic film. 

35 Film 12 Is contoured and has apertures In the base of depressions 
which form the contour, formed by placing the film material between 
a flat polyethylene sheet and an embossed sheet, heating the 
resulting "sandwich" to SO'^C for 5 minutes and then peeling the film 
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f away from the embossed sheet. The film pieces 11,12 are circular j 

r in shape and have a diameter of about 1 0cm. 



The pieces 11,12 are heat sealed around at least 75% of their 
5 perimeter and the bag formed therefrom is then partially filled to 
about 40% of its volume with pieces of hydrophiiic polyurethane 
foam 13, each piece being approximately cutxDid in shape having 
sides measuring between 3 and 4cm. The remaining edges of the 
bag are then heat sealed together to completely enclose foam 
10 pieces 13. The heat-sealed edges form a flange 14. 

In use, the bag of the dressing is placed over and around the 
wound or tumour to conform to its shape and contour and it may 
then be secured to the skin by means of adhesive tape to ensure a 
1 5 good seal to avoid leakage of exudate. 

Fig 2 shows an alternative form of dressing in which the bag is 
formed in the same way as that shown In Fig 1 . An adhesive flange 
17, formed of a layer of hydrophiiic polyurethane film 18 and a 

20 pressure sensitive adhesive 19 is placed around the bag and 

adhered to the flange 14 of the bag. The adhesive 19 is covered by 
a releaseable protector 20 until the dressing is placed on a wound. 
The adhesive flange has a moisture vapour permeability of greater 
than 200g/m^/24h so that the skin to which it adheres does not 

25 become macerated. As an additional feature, a ring of non-woven 
material 21 which incorporates activated charcoal is present around 
the dressing beneath the adhesive flange. This ensures that the 
unpleasant odour of a f ungating wound to which the dressing is 
applied is minimised. 

30 

Fig 3 shows how the above dressing shown in Fig 2 may be 
placed on an irregularly shaped wound 15, such as a fungating 
tumour. The absorbent pieces 13 have been distributed in the bag 
to provide cushioning around the wound and absort>ency in contact 
35 with the surface of the wound. The perforated film 12 is placed next 
to the wound so that exudate produced by the wound can enter the 
bag through the perforations and be absort>ed by the pieces 13. 
The top film 1 1 is impermeable to liquid so the exudate remains 
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within the bag. The wound is kept moist and warm by the dressing 
for optimum wound healing and comfort. The dressing is held in 
place by the adhesive flange 1 7 which forms a fluid-tight seat 
between the dressing and the skin. 

5 

Fig 4 shows the dressing of Fig 2 in use to dress a concave 
shaped wound. The bag is formed to an appropriate shape to fill the 
cavity and the adhesive flange 17 is then adhered around the 
wound. 

10 

The dressing is preferably sterilised and supplied in a sterile 
package. 



Fig 5 shows an alternative form of the dressing comprising a 

15 bag made from a perforated film 12 and a non perforated film 18 
which has a layer of an adhesive 19 coated thereon. The film 18 is 
preferably a conformable and breathable thin film such as a 
polyurethane film of the type used on known film dressings. The 
film may have a support means to allow it to be handled more easily 

20 especially in regions which extend beyond the perimeter of the bag. 
The dressing in the drawing has such a support means in the form 
of a carrier layer 22 which is a relatively stiff layer of polymeric film 
releasably attached to the non-adhesive surface of film 1 8. The 
carrier 22 is intended to be removed after the dressing has been 

25 applied to the patient. The bag is formed by adhering the 

permeable film 1 2 to the adhesive surface 1 9 of film 1 8. Optionally, 
a piece of film (not shown) is adhered over the area 23 of adhesive 
layer 19 which is present inside the bag. A reieasable layer 20 
covers and protects the exposed areas of adhesive prior to use of 

30 the dressing. 

Fig 6 shows a similar dressing to that of Fig 5 although here 
the bag, made from a perforated film 12 and a non*perf orated film 
1 1 , is adhered to the surface of adhesive layer 1 9. The protector 
35 papers 20 are formed into a V-shape such that a part 21 of the 

releaseable layer extends outwardly from the dressing so that it can 
be more easily held and peeled away by the user. 
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Example 1 

A 75|am thick contoured and apertured film of a blend of 90% 
ethylenevlnyl acetate copolymer with 10% high-impact polystyrene 
was placed over a planar, continuous film of the same material. The 
two pieces were then sealed together around their edges using 
"RADYNE" (trade mark) radio-frequency welding equipment set at a 
power of 10.8. a spring force of 150 pounds and a time of 6 seconds 
with a welding tool in the form of a partial 150mm circle. A portion 
of the edges (approx 30mm) was left unsealed so as to form an 
opening for the bag. The bag was then charged with pieces of 
hydrophilic polyurethane foam (HYPOL {trade mark)) cut to 
approximate cube shapes having sides of about 3-4mm. The bag 
was filled so that, when the bag was held vertically by an edge and 
shaken, the level of foam pieces came approximately half way up 
the bag. The opening was then dosed by heat sealing. 

Example 2. 

A bag containing foam pieces was made as described in 
Example 1 . A 200mm square piece of polyurethane film about 40^ 
thick and having one surface coated with a continuous layer of a 
skin friendly acrylic pressure-sensitive adhesive, covered with a 
releasabte protector layer was prepared by cutting a circle 
approximately 1 50mm in diameter out of the central part of the 
releasable layer to expose the adhesive. The bag was then 
adhered to the exposed adhesive by pressing the part of the bag 
formed by the continuous film to the exposed adhesive. In this way 
the portion of the adhesive-coated polyurethane film which extended 
beyond the bag formed an adhesive flange by which the dressing 
may be fixed in place to the patient. The remaining protector paper 
which covers the adhesive of this flange is removed just prior to 
using the dressing. 
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CLAIMS 

5 

1 . A wound dressing (10) comprising a plurality of discrete 
pieces of absorbent material (13) loosely enclosed within a 
conformable bag or pouch such that said pieces may move freely 
within said bag, said bag being permeable to water over a part (12) 

10 of its surface and impermeable to water over a different part (1 1 ) of 
its surface. 

2. A dressing as claimed in claim 1 , wherein said absorbent 
material is a natural or synethetic material including pulped paper- 

15 based materials, woven or non-woven fibrous materials, absorbent 
gels, hydocoiloids, superabsorbents and foams. 

3. A dressing as claimed in claim 2, wherein said 
superabsort>ents include alginate derivaatives, cereal husk 

20 derivatives including isphagula husk derivatives, cellulose 
derivatives and naturally occurring or naturally derived gums. 

4. A dressing as claimed in claim 2, wherein said foams 
comprise hydrophilic foams. 

25 

5. A dressing as claimed in claim 2 or claim 4, wherein said 
foams are open-cell foams. 

6. A dressing as claimed in claim 2. 4 or 5 wherein said foams 
30 comprise polyurethane, carboxylated butadiene-styrene rubber, 

polyacrylate, polyvinylic or cellulosic foams. 

7. A dressing as claimed in any preceding claim wherein said 
part (1 1) of the surface of said bag which is impermeable to water 

35 comprises a discrete region of said surface corresponding to at 
least 20% of the surface area of the bag which is formed from a 
continuous material which is impervious to liquid water. 
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8. A dressing as claimed in any preceding claim wherein more 
than 50% of said surface of said bag is formed from a material 
which is imperforate and impermeable to water 

9. A dressing as claimed in any of claims 1-7, wherein more 
than 50% of said surf^e of said bag is formed from a mateif^ial 
which is permeable to water. 

10. A dressing as claimed in any preceding claim, whereas said 
bag is formed from a continuous material (11) and a discontinuous 
material (12). 

11. A dressing as claimed in claim 1 0, wherein said 
discontinuous material comprises an apertured film, a net, a woven 
fabric, or a non-woven fabric. 

12. A dressing as claimed in claim 1 1 , wherein said 
discontinuous material has a contoured surface. 

13. A dressing as claimed in any preceding claim, wherein said 
impermeable part of the surface of said bag comprises a continuous 
synthetic polymer film which is impermeable to water. 

14. A dressing as claimed in any preceding claim wherein said 
bag is formed from an apertured synthetic polymer film and a 
continuous synthetic polymer film. 

15. A dressing as claimed in any preceding claim wherein the 
bulk volume of the absorbent pieces contained within said bag is 
between 30% and 70% of the volume capacity of the bag. 

16. A dressing as claimed in any preceding claim further 
comprising a flange (14) of material extending outwardly from said 
bag. 



• 
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17. A dressing as claimed in claim 16 wherein said flange 
comprises a layer of a pressure-sensitive adhesive (19) for securing 
said dressing to skin. 

18. A dressing as claimed in any preceding claim wherein said 
bag contains a therapeutically active amount of a physiologically 
active compound. 



10 



19. A dressing as claimed in any preceding claim, further 
comprising an odour-absorbing material. 

20. A method of making a wound dressing comprising the steps 
15 of placing together a layer of a water-impermeable material (11) and 

a layer of a water-permeable material (12); sealing said layers 
together to form a container having an opening; placing into said 
container through said opening a plurality of pieces of an absorbent 
material(13) and then sealing together said layers in the region of 
20 said opening to close said container. 

21 . A method of making a wound dressing comprising the steps 
of placing a plurality of pieces of an absorbent material (13) onto a 
first layer of one of a water impermeable material (1 1 ) or a layer of 

25 water permeable material (12); placing a second layer which 
comprises the other said two materials over said first layer and 
pieces of absort)ent material and then sealing together said first and 
second layers to form a closed container containing said absorbent 
pieces. 

30 

22. A method as claimed in either claim 20 or claim 21 further 
comprising the step of adhering said container (10) to a layer of an 
adhesive-coated material (18, 19) such that a part of said adhesive* 
coated material extends outwardly from said container around at 

35 least a major part of a segment of said container. 
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